Introduction 44
As ectothermic organisms, fishes are intimately linked to local climatic conditions 45 through physiological mechanisms that delimit tolerance or resilience (Comte & Olden, 46 2017a). Zoogeography of fishes is therefore greatly influenced by the average and spread of 3 temperatures experienced in a given watershed (Pörtner & Farrell, 2008; Isaak & Rieman, 48 2013 ). Relative to seas and oceans, freshwater habitats are more drastically impacted by 49 changes in climate, especially due to changes in temperature and flow, and climate change is 50 projected to strongly affect freshwater fish communities ( characteristics that influence resilience to various environmental conditions and impacts 72 (Jiguet et al., 2007; Comte & Olden, 2017b) . Species traits represent any morphological, 73 physiological or phenological feature that is measurable at the individual level of a species 74 (Floeter et al., 2018) . Trait-based evaluation has been demonstrated to be linked to the risk 75 status of species and can be used to investigate mechanisms that contribute to imperilment, 76 make predictions about unassessed species, or rank and prioritize species based on their 77 relative risk (Olden et al., 2007; Bland & Böhm, 2016; Comte & Olden, 2018) . 78
Here we assess various ecological and life-history characteristics of European 79 freshwater fish species to identify traits that are characteristic for those that are susceptible to 80 the effects of climate change. Automated scraping of an online trait database and calculation 81 of climate envelopes using IUCN range maps overlaid on climate maps allowed us to collate 82 species-specific data on life history, distribution, climatic niches, as well as data on threat and 83 economic status. This allowed us to compare species identified as susceptible to climate 84 change with those that are considered to be resilient. Results of the study will contribute to a 85 better understanding of the expected climate change effects on European freshwater fish 86 fauna. We also establish a list of European species of highest priority for further research and 87 monitoring regarding climate change susceptibility. The method allows to extrapolate results 88 and characterize rare and less studied species, with scarce autecological information. 89 90
Materials and methods 91
Dataset 92
Our analysis comprised comparisons of in total 443 European freshwater fishes 93 between those that were identified as threatened by climate change (n=148) within the IUCN 94
A list of native European freshwater fish species belonging to 25 families, mainly to 96 Cyprinidae (45%) and Salmonidae (20%), was obtained from the IUCN Red List database 97 (IUCN, 2017). It included both exclusively freshwater species, as well as those that partly 98 enter brackish and saltwater. Obtained data also comprised IUCN Red List classification and 99 maps of their distributional range within Europe. In addition, we obtained information 100 whether climate change was indicated as one of the threats for each species, which is based on 101 threat analyses and expert judgement by IUCN species experts. Overall, the dataset comprised 102 33% species which were categorized as susceptible to climate change. 103
In addition, for each species we collated trait information related to their life 104 history, ecology, fishery and threat status, and spatial and bioclimatic data variables (Table 1) . 105
Life-history data were obtained from the FishBase database (Froese & Pauly, 2017) by using 106 the rfishbase R package (Boettiger et al., 2012 (Boettiger et al., , 2017 . Traits with low data coverage (i.e. 107 those that were available for less than 1% of all species) were excluded from the analysis. 108
Bioclimatic spatial data were obtained from the MERRAclim database (Vega et al., 2017) and 109 included 19 variables related to temperature and humidity (Table 1) . Global Human Footprint 110 map (map of anthropogenic impacts on the environment) was obtained from WCS and 111 CIESIN (2005) and the spatial elevation data were obtained from USGS (2010). Based on the 112 distributional range maps of each species (IUCN, 2017) , mean values within each species' 113 range were estimated for each of the spatial variables using the intersect tool in ArcGIS 114 (version 10.5) and the extract function in the R (version 3.4.3; R Core Team, 2017) package 115 raster (version 2.6-7; Hijmans, 2017). Range maps were also used to estimate the number of 116 watersheds covered by each species based on WRI (2006), as well as the area and coordinates 117 of the range centroid for each species. General descriptive statistics and information on data 118 sources of all variables used in the analysis is presented in Table 1 and Supplementary 6 material S1. The complete dataset is presented in Supplementary material S2. 120 Table 2 ). 272
Moreover, it also identified species whose IUCN Red List status potentially needs to be 273 reconsidered or updated, such as highly ranked but apparently non-susceptible species (e.g. K. 274 milleri), or highly ranked species without a proper threat category (e.g. K. goerneri, classified 275 as Data Deficient species). As such, it has a potential to be used as a "Robin Hood Approach" 276 
